Abstract: This paper conducts an empirical study on the volatility characteristic of public opinion evolution of coal mine safety incidents by using GARCH model. It finds that the volatility of public opinion evolution of coal mine safety incidents has cluster effect and ARCH effect. Hence, GARCH model and TARCH model are both applicable to the volatility analysis, while TARCH model is superior to GARCH model.
Introduction
The public opinion of coal mine safety incidents can also be defined as public concern about coal mine accidents, and its evolution has a very clear life cycle characteristic. [1] Meanwhile, the volatility also has cluster and asymmetry characteristics. Therefore, GARCH model can be adopted to depict the rule of volatility of public opinion of coal mine safety incidents, although in the vast majority of cases, GARCH is used in stock market analysis, like Sabiruzza-man, et al (2010), Liu 
Data feature and stationary test

Statistical description of variable
When there are coal mine safety incidents, the representative indexes for measuring public opinion evolution include the frequency of reports from all kinds of media such as TV, newspapers and network. [2] While in this paper, we choose Baidu search index of coal mine accidents as a substitutive indicator, which is represented by t SI , the sample period is from January 1 st , 2011 to May 16 th , 2014, and all data are weekly average. Generally speaking, the change or evolution of public opinion has a typically periodical feature that can be divided into three stages including forming, developing and fading, so, with regard to coal mine safety incidents, they must also obey the rule with exception. [3] Besides, the evolution of public opinion toward emergencies usually has a cluster characteristic during the volatility, namely, it may fluctuate sharply or slightly for some time. [4] As for the reasons, it is because the public may increase their network click or search after an emergency due to their strong group psychology, and thus more concern may give rise to a new round of public opinion volatility. See Figure 1 . , we can also come to the same conclusion. See Figure 2 . 
ADF test
In order to avoid spurious regression problem and make sure that time series data is stationary, ADF test is necessary. From Table 1 , we can see that the ADF value is -6.236, lower than the critical value of significance level at 1%, and the corresponding p-value is 0.000, this means the time series of search index represented by t SI is stationary. 
The regressive parameters are significant, when conducting ARCH LM test, the result shows that p value is 0.0036, which means there is ARCH effect in this model. Hence, GARCH model is applicable to the volatility analysis of public opinion of coal mine safety incidents. In ( , ) GARCH q p model, we assume that the mean equation is an autoregression model with random walk, while the lag order of ARCH item and GARCH item in conditional variance equation can be determined by comparison of different models. According to AIC and SC standard and parameter significance, ( 
Equation (2) has a lower AIC and SC compared with Equation (1), and all parameters in its conditional variance equation are positive and significant, this means (1,1) GARCH is a better choice for simulating the volatility of search index of coal mine accidents, see Figure 3 . It is easy to find that (1, 1 ) GARCH can successfully simulate every sudden change of search index, and can describe the intensity of sudden change precisely. Hence, ( 
1,1) GARCH
is able to depict the rule of volatility of public opinion of coal mine safety incidents and can provide preliminary information as an early warning. model has no conditional heteroscedasticity, when conducting ARCH LM test, the result shows that p value is 0.8286, which means no ARCH effect can be found, and all the other tests including AC and PAC support this conclusion.
Asymmetry effect test
In capital market, the change of financial asset price usually has such a phenomenon, namely, good news and bad news have different influences on financial asset price, and this is so-called asymmetry effect or leverage effect. When studying volatility of public opinion, this effect also exists. Hence, TARCH model can be applied to test this effect.
TARCH model estimation
Usually, the conditional variance equation of TARCH model is as follows: When taking 1 and 2 as threshold values respectively, we can find that 
In equation (4), the coefficient of asymmetry effect item is -0.393, which is very significant, this means there is asymmetry effect in the volatility of search index. For coal mine accidents, the definition of news nature is a little bit different from general capital market, because coal mine accidents are bad news and may give rise to public concern, while the search index may increase in response. Thus, in our TARCH model, good news can be defined as Figure 4 shows the fitting effect of TARCH model and GARCH model, it is clear that TARCH is superior to GARCH no matter in shape simulation or deviation degree. 
TARCH model fitting effect
Conclusions
This paper conducts an empirical study on the volatility characteristic of public opinion evolution of coal mine safety incidents by using GARCH model, based on weekly average data analysis of Baidu search index of coal mine accidents from January 1 st , 2011 to May 16 th , 2014, the conclusion can be summarized as follows:
First, the volatility of public opinion evolution of coal mine safety incidents has cluster effect in the statistical sense. Second, GARCH model is applicable to the volatility analysis. The evolution of public opinion has a typical autoregression feature, so it is appropriate to set first-order autoregression random walk model based on search index, and when conducting ARCH effect test on residual, it shows that there is ARCH effect. Hence, GARCH model is available for in-depth research.
Third, TARCH has an advantage over GARCH when describing the volatility of public opinion. Results show that both can take good news and bad news into account, which can prove that good news is able to reduce the volatility of public opinion evolution of coal mine safety incidents.
